Abnormal postnatal maintenance of elevated DLK1 transcript levels in callipyge sheep.
The underlying mechanism of the callipyge muscular hypertrophy phenotype in sheep (Ovis aries) is not presently understood. This phenotype, characterized by increased glycolytic type II muscle proportion and cell size accompanied by decreased adiposity, is not visibly detectable until approximately three to eight weeks after birth. The muscular hypertrophy results from a single nucleotide change located at the telomeric end of ovine Chromosome 18, in the region between the imprinted MATERNALLY EXPRESSED GENE 3 (MEG3) and DELTA, DROSOPHILA, HOMOLOG-LIKE 1 (DLK1) genes. The callipyge phenotype is evident only when the mutation is paternally inherited by a heterozygous individual. We have examined the pre- and postnatal expression of MEG3 and DLK1 in sheep of all four possible genotypes in affected and unaffected muscles as well as in liver. Here we show that the callipyge phenotype correlates with abnormally high DLK1 expression during the postnatal period in the affected sheep and that this elevation is specific to the hypertrophy-responsive fast-twitch muscles. These results are the first to show anomalous gene expression that coincides with both the temporal and spatial distribution of the callipyge phenotype. They suggest that the effect of the callipyge mutation is to interfere with the normal postnatal downregulation of DLK1 expression.